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Vehicle air-conditioning device 

The invention relates to a vehicle air-conditioning 
device according to the features of Claim 1 which form 
the generic type. 

Vehicle air-conditioning devices according to the 
generic type are controlled by the driver via a control 
unit having a plurality of control elements. It is 
frequently possible to set both an automatic operating 
state and various individual, manually selectable 
operating states. In the automatic operating state, the 
air distribution is set by a programme which is stored 
in a microprocessor and generally also takes external 
influences into consideration, in addition to the 
selected interior temperature. With the individually 
selectable operating states it is possible for the 
driver to match the supply of air to his specific 
wishes and requirements. For this purpose, a plurality 
of selection possibilities for the air distribution are 
prescribed, if appropriate also in conjunction with 
special fan settings. In order to set individual 
components, for example the fan, a control element can 
be provided for each component. This control element 
supplies a prescribed value as the manipulated value 
for the component. The air-conditioning device 
regulates the components automatically in accordance 
with the conditions which the individual sensors 
prescribe. If the user of the vehicle does not find the 
automatic mode which has been set to be pleasant, he 
can intervene in the automatic mode via the control 
elements . 

A disadvantage of this type of air-conditioning device 
is that it contains all of the control elements of a 
known air-conditioning device, which elements in each 
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case individually regulate one unit. If the user finds 
the fan to be too strong, he will turn down the fan 
regulator control element. This deactivates the 
automatic mode for the fan. However, since different 
5 users also have different desires concerning the 
strength of the air flow, this may lead to a permanent 
deactivation of the automatic function. The other 
components retain their automatic setting, so that only 
little air mass flow passes into the vehicle and the 

10 required heating up or cooling takes longer as a 
result. In order to speed up the heating up or cooling 
again, the other components may have to be set 
differently. For this purpose, the operator has to re- 
set the corresponding control element for the heating 

15 or cooling. The various control elements are confusing, 
since they each regulate the individual components. The 
operator requires a large number of control 
interventions in order to set the air-conditioning 
device for his requirements. Only after a phase of 

20 familiarization are fewer control interventions 
necessary. 

The invention is therefore based on the object of 
simplifying the control of an air-conditioning device 

2 5 of the generic type and of better setting the air- 

conditioning device to the requirements of the user. 

According to the invention, the object is achieved by 
the features of Claim 1 . Advantageous developments and 

3 0 refinements of the subject matter of the invention are 

characterized by the features of the subclaims. 

A substantial advantage of these refinements lies in 
the fact that a control element is provided which 
35 supplies a prescribed value for the selection of an 
automatic programme. This control element describes a 
value which is clear for the operator. Thus, for 
example, the draught sensitivity can be set at the 
control element. If the user specifies a strong draught 
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sensitivity, an automatic programme is selected via the 
prescribed value, which programme reduces the fan and 
to do this more strongly drives the heating or cooling 
unit, for example. This automatic programme then 
5 prescribes an optimum setting of all of the components. 
This automatic setting of all of the units is 
advantageous particularly in the case of vehicles 
having actuating nozzle adjustment, since the nozzles 
are automatically adjusted by the selected automatic 

10 programme in such >a manner that, for example the 
draught load on the occupant is as small as possible 
without too severely obstructing the removal of heat 
from the cabin. The fan strength is therefore retained 
and the air is guided past the occupant. With this 

15 nozzle which can be adjusted with regard to air 
quantity and blow-out direction, the control 
interventions can even be omitted or at least severely 
minimized. 

20 The invention will be explained in greater detail with 
reference to an exemplary embodiment in conjunction 
with a description of the figures. In the drawings 

Fig. 1 shows an air-conditioning device, 

Fig. 2 shows a schematic illustration of an air- 
conditioning control unit, 

Fig. 3 shows two control elements, and 

Fig, 4 shows a possible characteristic diagram for the 
setting of the manipulated variables. 

Fig. 1 shows an air-conditioning device 10 for 
35 vehicles. The air-conditioning device 10 is situated 
below the dashboard 11 and contains an air intake fan 
12 driven by an electric motor, a refrigerant 
evaporator 13 for cooling and/or dehumidif ying the air 
flow 14 taken in by the fan, a heating heat exchanger 
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15 which is connected downstream, a recirculating-air 
flap 16 for controlling the optional intake of fresh 
air 17 or recirculating air 18 , an air-mixing flap 19 
for controlling the mixture ratio of air heated by 
5 means of the heating heat exchanger 15 to air which is 
not heated and is guided past the heated heat 
exchanger, and a plurality of air-conditioning air 
ducts, specifically a defroster air duct 20, a 
ventilating air duct 21, a foot well air duct 22 and a 

10 rear-compartment air duct (not shown) . Each air duct 
20, 21, 22 has at least one associated air flap 20a, 
21a, 22a. These air flaps 20a, 21a, 22a and the 
recirculating-air flap 16 and the air-mixing flap 19 
are actuated via actuators (not shown) which are 

15 activated by the air-conditioning control unit 1, by 
means of the control signals 9, as shown in Fig. 2. The 
air-conditioning control unit 1 uses the control 
signals 9 to also control the remaining components of 
the air-conditioning device so as to obtain the 

2 0 automatic control of the air conditioning. The speed of 

the air intake fan 12 and the air-mixing flap 19 are 
automatically regulated in such a manner that the air 
temperature in the vehicle interior reaches the 
prescribed desired value as quickly as possible and 
25 then remains constant. The air-conditioning air ducts 
20, 21, 22 each have one or more outlet openings at 
which a respective discharge nozzle is arranged. The 
air-conditioning control unit 1 processes the output 
signals of the above-specified sensory units 2 to 5, 7, 

3 0 8 and the two prescribed values 6 of the two control 

elements from Fig. 3 and, as a function thereof, 
generates the appropriate control signals 9 for the 
automatic activation of the components of the air- 
conditioning device 10. This includes the control of 
3 5 the positions of the vehicle openings, such as the 
sliding roof, window openings, of the speed of the air- 
intake fan 12, and also the positions of the 
recirculating-air flap 16, the air-mixing flap 19 and 
of the air flaps 20a, 21a, 22a in the various air- 
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conditioning ducts 20 to 22, and in particular also of 
the positions of the various air-guiding grates of the 
discharge nozzles in order to carry out the 
conditioning and distribution of the air to be supplied 
5 to the vehicle interior in a manner which is correct 
for the situation. In order to set the discharge 
direction with a manual adjustment by the control 
element 31 of the air-guiding grates of one discharge 
nozzle, the adjustment of the air-guiding grates of the 

10 other discharge nozzle takes place in a connected 
manner. In the case of a prescription which 
characterizes the driver as draught-insensitive, the 
discharge directions of the left side nozzle and of the 
central nozzle on the left are directed directly at the 

15 driver. When prescribing the manipulated variables 9 of 
the vehicle air-conditioning device 10, in addition to 
the prescribed values 6, the state of the vehicle at 
the starting up of the vehicle, the pre-conditioning of 
the vehicle, is also taken into consideration. 

20 

Fig. 3 shows a control panel 32 for the air- 
conditioning device 10 having two control elements 30, 
31 which are designed here by way of example as sliding 
regulators. Each control element 30, 31 supplies a 

25 prescribed value for the air-conditioning control unit 
1. The user can input his desired comfort temperature 
at the upper control element 30. If he wishes it to be 
somewhat warmer, he slides the sliding regulator to the 
right to +, and if he wants it to be somewhat cooler, 

30 he slides the regulator to the left to -. The draught 
sensitivity can be set at the lower control element 31. 
In the case of low draught sensitivity, the user will 
slide the sliding regulator to the right, in the case 
of high draught sensitivity, he will slide the sliding 

35 regulator to the left. As described in Fig. 1, the two 
control elements 30, 31 each supply a prescribed value 
for the setting of the manipulated variable 9 of the 
air-conditioning device 10. The air-conditioning 
control unit 1 selects an automatic mode as a function 
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of these two prescribed values and determines the 
setting of all of the manipulated variables 9 of the 
air-conditioning device 10. The operator then 
recognises a setting which is optimum for him and may 
5 deviate from the basic setting of the vehicle. He will 
generally retain this setting which is optimum for him 
and will re-set it again after adjustment by another 
user . 

10 In the case of a multi-zone air-conditioning system, 
separate control panels are provided for each zone. In 
order to satisfy the user's wishes even better, a 
number of control panels can be provided for different 
body regions, or a selection function having a storage 

15 function can be provided on a control panel. The user 
can use this selection function firstly to select the 
body region for which the control panel 32 is used. The 
user can then prescribe the setting for the selected 
body region on the control panel . 

20 

In addition, a display means for the control 
characteristics of the system comprising the components 
of the air-conditioning system, the air ducts, the 
interior and the occupants can be provided. For 

25 example, with an LED which lights up green if the 
system comprising the components of the air- 
conditioning system, the air ducts, the interior and 
the occupant can be controlled, and lights up red if 
this is not the case. This warns the user if the 

30 prescribed values for comfort temperature and draught 
sensitivity c?nnot be achieved in this combination in 
the conditioning situation at the particular moment 
(red colour) . The user can therefore decide himself 
whether the setting for the comfort temperature or the 

35 draught sensitivity is more important to him by, for 
example, changing one of the two control elements until 
the LED lights up green again. 
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Fig. 4 shows a possible characteristic diagram for the 
setting of the manipulated variables 9 of the air- 
conditioning device 10. This characteristic diagram 
determines the settings of the manipulated variables as 
5 a function of the prescribed values of the control 
elements. Comfort temperature (thermal control element) 
and draught sensitivity (draught control element) can 
be set via the control elements as prescribed values. 
As an example, the three values + (strong), 0 (normal) 

10 and - (light) have been selected. Intermediate values 
can also be set. In addition, five conditioning 
situations have been selected. A conditioning situation 
is determined via the values of all of the sensors 
installed for this purpose, in the vehicle, for example 

15 the inside and outside temperature sensor or the sun 
sensor. The air outlet temperature, the strength of the 
fan, the air distribution to the nozzles and the 
discharge direction at the nozzles (active dischargers) 
are then set in accordance with the conditioning 

20 situation and the setting of the two control elements - 
the comfort temperature and draught sensitivity. 
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The first case in the table is taken as an example. 



10 



15 



20 



25 



Conditioning situation: 
Comfort temperature: 
Draught sensitivity: 
Air outlet temperature: 
Strength of the fan: 
Active dischargers: 
Discharge direction: 



Overheating summer 
+ 

- (insensitive) 

low 

max 

Face level 
Face 



Control element 
setting 

Resulting 
automatic 
setting 



Overheating summer is defined, for example, by a high 
inside temperature and a high outside temperature. 
However, other sensor values are likewise used for the 
determination of the conditioning situation. The user 
sets the comfort temperature and his draught 
sensitivity, which is generally characteristic for each 
user irrespective of the particular conditioning 
situation, at the control element. The user selected in 
the example feels comfortable at a comfort temperature 
above average ( + ) and is not draught- sensitive (-) . The 
air outlet temperature is therefore only low and is not 
at the minimum value, and the strength of the fan is 
high. Since the user is not draught-sensitive, the 
dischargers in the face region are supplied with air 
and the discharge direction is aimed directly at the 
face. If, in contrast, the occupant were draught- 
sensitive ( + ) in the same situation, then the nozzles 
would be set, also at a high fan power, in such a 
manner that the air brushes past the head, but the 
excess heat is nevertheless transported with a high air 
throughput and a lower air temperature out of the 
interior. Further cases according to which the 
manipulated variables are set are recorded in the other 
lines of the table. 



